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ABSTRACT 


Background: Asthma is the chronic airway inflammatory illness that exhibits 
substantial etiological, clinical and historical heterogeneity. Current 
knowledge of prevalence, aetiology and management is crucial for 
appropriately managing respiratory allergies. Consequently, the current 
study's objective was to determine the asthmatic patients in the Al-Qassim 
region of Saudi Arabia who were aware of environmental risk factors and 
their link with asthma exacerbations. Methodology: A cross-sectional study 
was conducted in the form of a survey. Data was gathered using a semi- 
structured questionnaire. The information covered sociodemographic traits, 
knowledge, previous asthma-related medical history and awareness of 
aggravating factors besides family history. Results: In the current study, we 
were able to collect data from 106 asthmatic patients, where 67.9 % of them 
were females. We discovered that 88.7% of the participants who were 
asthmatic patients were aware that environmental risk factors contribute to 
asthma exacerbations. Air pollutants (95.3%), respiratory illnesses (90.6%), 
house dust mites (90.6%) and excess utilization of detergents and other 
household pesticides (90.6%) were the most well-known environmental risk 
factors. According to 65.1% of the participants, house dust mites were the 
main cause of asthma flare-ups. This was followed by respiratory illnesses 
(62.3%), air pollutants in 59.4% of the participants’ reports and excessive 
detergent use (46.2%). Conclusion: In the Qassim region, we identified that 
asthmatic patients had good understanding of the environmental 
aggravation. However, this information is not linked to the frequency of 
asthma attacks; rather, it was linked to patients' growing propensity to avoid 
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these circumstances. 


Keywords: Asthma, risk factor, smoking, infection 


1. INTRODUCTION 


Asthma is a long-term inflammatory disease of the airways which is marked by a bronchial hyper reaction reversible airways 
obstruction (Alahmadi et al., 2019). It's one of the most frequent long-term illnesses. Asthma affects 2 million individuals in Saudi 
Arabia, with the prevalence of asthma in children being significantly greater than in adults, with regional differences ranging from 
9% to 33.7 percent (Al-Moamary et al., 2021). Its growth is viewed as a complex interplay of genetic and environmental variables 
(Eder et al., 2006). Coughing, wheezing, shortness of breath and stiffness in the chest are only a few of the symptoms (Duksal et al., 
2014; Kumar, 2008). In 2014, in response to the high asthma rate in the region, Saudi Arabia started an asthma awareness campaign. 

When an asthmatic patient is exposed to specific environmental triggers, an asthma attack might develop. Individual asthma 
triggers differ. Tobacco smoke, dust mites, cockroach allergies, pets, mildew and wood smoke, for example, are all major asthma 
triggers (Gilmour et al., 2006). Asthma is a group of diseases with a wide range of symptoms, aetiology and pathophysiology. 
Genetic, environmental and host variables are all risk factors for each known asthma subtype. Although having a family history of 
asthma is frequent, it is not required or sufficient for the onset of asthma (Elfaki and Shiby, 2017). 

There are many risk factors that contribute to asthma, according to research. Risk factors may raise a person's risk of acquiring 
asthma or of developing other health issues as a result of their asthma (Al-Moamary et al., 2009). In terms of environmental and 
psychological aspects, these variables might be categorised as indoor or outdoor allergens and air pollutants (Desalu et al., 2013). 
Tobacco (smoking) exposure, excessive use of detergents and other household pesticides, furred animals and cockroaches are the 
most common indoor air pollutants (Nguyen et al., 2010). Most treatments to minimise exposure to these triggers are beneficial, but 
they are unlikely to be enough to manage asthma (Al-Moamary et al., 2009). Outdoor allergens such as pollen and mould, on the 
other hand, are hard to entirely avoid. Food and food additives are unusual asthma causes, which is fascinating (Georgy et al., 
2006). 

In different high-income countries as well as middle and low-income countries, the prevalence of asthma increases. Asthma 
prevalence is rising in many high-income nations as well as countries with incomes ranging from moderate to low. Poor 
understanding, lack of awareness among primary care physicians who care for asthma patients and fear of new medications are key 
reasons for the KSA's asthma burden. Asthma patients suffer from these conditions. Saudi asthmatic patients understanding of 
bronchial asthma is poor and efforts should be made to increase asthma awareness about the environmental risk factors. In order to 
prevent and manage respiratory allergies properly and to avoid the spray allergenic illnesses in the KSA, current knowledge on 
prevalence, causes and therapy is highly necessary. Therefore, the aim of the current study was to assess the level of awareness 
about the environmental risk factors and its related asthma exacerbation among the asthmatic patients in Al-Qassim region, Saudi 
Arabia. 


2. METHODOLOGY 


This was a cross-sectional study that was conducted electronically in a format of survey. The study was held in Qassim University 
Medical City’s clinics, King Fahad Specialist hospital, Buraydah Central Hospital, King Saud Hospital. The research was carried out 
between January 2022 and October 2022. Consecutive sampling techniques, any individual who fit inclusion criteria were included. 
Inclusion criteria included all participants 14 years or older, were diagnosed with asthma and agreed to participate in the current 
study. All participants who were younger than 14 years old or diagnosed with any other disease other than asthma were excluded. 
Stratified sampling was used for sampling techniques. The asthmatic patients were first divided into relevant strata or subgroups 
and then, using the simple random sample method, a sample was drawn from each stratum. A semi-structured questionnaire was 
used for collecting data. Data collection tool was developed by the investigators team. Data included socio-demographic 
characteristics, knowledge, past medical history of asthma, awareness about exacerbating factors besides family history. 

The study was conducted after having the ethical approval of from the regional ethical committee of Qassim health directorate. 
Ethical approval number: 1443-956195. All participants participated voluntarily and the current study did not cause any participant 
to experience stress, discomfort, worry or a loss of self-esteem, nor invade their privacy. 

The survey was conducted on a small sample of the target demographic. After that, the data was evaluated to ensure that the 
questionnaire is clear and to identify any gaps in the project plan. The results of the pilot research were not included in the project's 
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final analysis. No changes were conducted on the questionnaire depending on the pilot study. IBM SPSS Statistics Version 26.0 was 
used for the statistical analysis. The sample means were compared using an ANOVA and an independent samples t-test. The mean 
asthma scores from surveys were compared using a paired sample T-test. The Pearson correlation coefficient "r" was used to 
calculate the relations between continuous data. The threshold of significance (P-value) was set at 0.05, with a 95 percent confidence 


interval (CI). 


3. REOULTS 


We were able to gather information from 106 asthmatic patients in the Qassim region of Saudi Arabia for the current study. Among 
the participants, 67.9% of them were females with females to male’s ratio of 2.12:1. Moreover, 38.7% of the participants were older 
than 45 years old while 29.2% were aged between 18-25 years old. Considering the educational level, 36.8% of the participants 
reported having bachelor’s degree while 20.8% had high school degree and 11.3% had diploma degree. Moreover, 22.8% of the 
participants reported not working while 18.8% were students, 18.8% were teachers and 12.9% were housewives. Among patients 
with asthma, 33.0% of them reported that asthma exacerbations occurred once during the last year while 28.3% of them reported 
four exacerbations, 22.6% of them reported two exacerbations and 16.0% reported three exacerbations during the last years (Table 
1). 


Table 1 Demographic factors of the participants (N=106) 


N N % 
Male 34 | 32.1% 
Gender 
Female 72 67.9% 
18-25 31 29.2% 
26-35 13 12.3% 
Age 
36-45 21 19.8% 
>45 41 38.7% 
Primary school 11 10.4% 
Secondary school | 10 9.4% 
High school 22 20.8% 
Diploma 12 11.3% 


Educational level 
Bachelor’s degree | 39 | 36.8% 


Master’s degree 3 2.8% 


Doctorate degree 2 1.9% 
Other 7 6.6% 
Not working 23 22.8% 
Student 19 18.8% 
Housewife 13 12.9% 
; Teacher 19 18.8% 
Occupation 
Governmental 
10 9.9% 
employee 
Own work 8 7.9% 
Retired 9 8.9% 
How many asthma 1 35 | 33.0% 
exacerbations 2 24 22.6% 
happened to you for 3 17 16.0% 
the last year? 4 30 28.3% 


Among the asthmatic patients, we determined that 88.7% of respondents were aware that environmental risk factors contribute 
to asthma exacerbations. The most commonly known environmental risk factors included air pollutants like dust, chemicals, smog, 
ozone and other air pollutants (95.3%), respiratory infections (90.6%), house dust mite that present in the furniture, carpets and 
curtains (90.6%) and excessive use of detergents and other household pesticides (90.6%). Moreover, the least known environmental 
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risk factors included cockroaches which are only known by 12.3 % of the participants; mold that known by 28.3%, mildew that 
present in places with high humidity like walls of bathrooms (41.5%) and pollens (58.5%). The participants in the present study 
were generally able to identify 7.29 (SD=2.07) of the 11 available risk factors of asthma where 64.2% of the participants were able to 
identify two third of the risk factors successfully (Table 2). 


Table 2 The knowledge of the participants toward environmental risk factors 


No/I do not 

Yes 
know 
N | % N | % 


Do you think that the environmental risk factors have a role in 
; 12 | 11.3% 94 | 88.7% 
asthma exacerbations? 


Do you think that smoking exposure has a role in asthma 
. 14 | 13.2% 92 | 86.8% 
exacerbations? 


Do you think that house dust mite that present in the furniture; 
; . . 10 | 9.4% 96 | 90.6% 
carpets and curtains have a role in asthma exacerbations? 


Do you think that excessive use of detergents and other household 
ies ; 10 | 9.4% 96 | 90.6% 
pesticides may cause asthma exacerbations? 


Do you think that pet’s dander have a role in asthma exacerbations? | 37 | 34.9% 69 | 65.1% 


Do you think that cockroaches have a role in asthma exacerbations? 93 | 87.7% 13 | 12.3% 


Do you think that mildew that present in places with high humidity 
: . : 62 | 58.5% 44 | 41.5% 
like walls of bathrooms have a role in asthma exacerbations? 


44 | 41.5% 62 | 58.5% 
76 | 71.7% 30 | 28.3% 


Do you think that pollens have a role in asthma exacerbations? 


Do you think that mould have a role in asthma exacerbations? 


Do you think that cold and dry weather has a role in asthma 
; 32 | 30.2% 74 | 69.8% 
exacerbations? 


Do you think that respiratory infections have a role in asthma 
10 | 9.4% 96 | 90.6% 


exacerbations? 
Do you think that air pollutants like dust, chemicals, smog, ozone 5 4.7% 10 95.3% 
and other air pollutants may cause asthma exacerbations? hi 1 mee 


7.29 (2.07) 
Inadequate 38 | 35.8 % 
Adequate 68 | 64.2% 


The mean correct answers 


Knowledge 


House dust mite was the most common cause of asthma exacerbation reported by 65.1% of the participants followed by 
respiratory infections (62.3%), air pollutants like dust, chemicals, smog and ozone in 59.4% of the participants and excessive use of 
detergents (46.2%). The least common cause of asthma exacerbation among the patients was cockroaches reported by 1.9% of them 
followed by moulds (3.8%) and mildew (3.8%). Smoking was the main reasons for asthma exacerbation in 33.0% of the participants 
while cold and dry weather was responsible for asthma exacerbation in 39.6% of them (Figure 1). 

Among the participants, 91.5% of them reported that they tried before to decrease the exposure to these risk factors where 94.7% 
of those patients reported that avoiding exposure to risk factors effectively lowers the likelihood of asthma attacks (Figure 2). 

In Table 3, we showed the relation between demographic factors of the patients and their level of knowledge. According to the 
Table 3, we discovered no statistically significant variations among the two genders considering their knowledge of the 
environmental risk factors where the females were able to recognize 7.38 risk factors compared with 7.12 and 66.7% of females had 
adequate knowledge which is slightly higher than 58.8% of males (P=0.432). Moreover, we found no significant difference 
considering age (P=0.063) however, the results showed that patients aged 36 years or older had slightly higher level of knowledge 
than younger participants where the mean scores of patients aged 36-45 and > 45 years old were 7.90 and 7.49 (81.0% and 70.7% 
were adequate knowledge) compared with 6.68 and 7.15 in patients aged 18-25 and 26-35 years old (51.6% and 46.2% had adequate 
knowledge) respectively. Moreover, educational level of the participants had no significant impact on level of knowledge (P=0.632) 
however, it seems that those with primary schools were the least populations able to recognize all risk factors (6.64). Moreover, it 
was found that having adequate knowledge about the environmental risk factors have a significant impact on times of asthma 


Medical Science 27, e155ms2711 (2023) 4 of 9 


ANALYSIS ARTICLE OPEN ACCESS 


exacerbations (P=0.882). Having higher knowledge considering the environmental risk factors was associated with higher tendency 
to avoid them among the patients significantly (P=0.033) where those reported trying to avoid exposure to risk factors were able to 
identify 7.42 risk factors compared with 5.89 in those reported no avoidance (Table 3). 


Air pollutants like dust, chemicals, smog, ozone. ET 59.40% 
Respiratory infections i § 62.30% 
Cold and dry weather DEE 39.60% 
Molds Mil 3.80% 
Pollen’ TT 26.40% 
Mildew MH 3.80% 
Cockroaches HM 1.90% 
Pets’ dander 24.50% 
Excessive use of detergents I TT 46.20% 
House dust mite, [NS 5.10% 
Smoking DE 33.00% 


Figure 1 Which one of these is the most frequent cause of your exacerbation? 


91.50% 94.70% 
ae =a 
Have you tried before to decrease If yes, have you noticed any 
the exposure to environmental risk decrease in numbers of asthma 
factors? exacerbations? 


mYes mNo 


Figure 2 The attitude toward reducing the exposure to risk factors and its impact on exacerbations 


Table 3 The relation between demographic factors of the patients and their knowledge considering the environmental risk factors 


Knowledge score Knowledge 
Standard | Inadequate Adequate 
Mean . P-value 
Deviation | Count | RowN% | Count | Row N% 
Male 7.12 2.11 14 41.2% 20 58.8% 
Gender 0.432 
Female 7.38 2.07 24 33.3% 48 66.7% 
18-25 6.68 2.15 15 48.4% 16 51.6% 
26-35 7.15 2.44 7 53.8% 6 46.2% 
Age 0.063 
36-45 7.90 1.73 4 19.0% ay 81.0% 
>45 7.49 2.00 12 29.3% 29 70.7% 
; Primary school 6.64 1.75 5 45.5% 6 54.5% 
Educational level 0.632 
Secondary school | 7.30 2.95 3 30.0% 7 70.0% 
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High school 7.77 1.66 5 22.7% 17 77.3% 

Diploma 7.42 2.23 4 33.3% 8 66.7% 

Bachelor’s degree 7.13 2.25 16 41.0% 23 59.0% 

Master’s degree 8.33 2.52 1 33.3% 2 66.7% 

Doctorate degree | 8.00 .00 0 0.0% 2 100.0% 

Other 6.86 1.21 4 57.1% 3 42.9% 
How many asthma | 1 7.31 2.08 11 31.4% 24 68.6% 
exacerbations 2 7.04 2.16 10 41.7% 14 58.3% 0.882 
happened to you 3 7.53 1.87 6 35.3% 11 64.7% 
for the last year? 4 7.33 2.19 11 36.7% 19 63.3% 
Have you tried No 5.89 2:32 4 44.4% 5 55.6% 
before to decrease ‘ 
the exposure to Yes 7.42 2.01 34 35.1% 63 64.9% oi 
them? 


4. DISCUSSION 


Asthma is one of the chronic inflammatory diseases of the airways and is associated with difficult breathing in patients. There are 
many cross-sectional studies that confirmed the increase in the prevalence of asthma over the past 2-3 decades over the world 
however less is known about its fundamental immunologic, genetic and environmental mechanisms that is associated with the 
incidence and occurrence of its exacerbations (Rosenberg et al., 2014). In the current study, we aimed to assess the awareness of 
asthmatic patients considering the environmental risk factors of exacerbation of asthma. 

The current study showed that air pollutants including dust, chemicals and smog were the most known environmental risk 
factors of the patients. Many studies had related between ambient air pollution and the exacerbation of pre-existing asthma 
(Louisias et al., 2019). A previous meta-analysis that was conducted by Orellano et al., (2017) the authors investigated the 
association between outdoor air pollution and exacerbations of asthma where the subgroup analysis of children showed a 
significant association between asthma exacerbation and higher concentration of NO2, SO2 and PM2.5 (aerodynamic diameter of 
2.5 microns or less) and CO. Even short-term exposure to air pollutes including ozone, NOz, SO2 can increase children’s asthma 
symptoms (Naja et al., 2018). In addition, a different study found a connection between exposures to air pollution caused by traffic 
and increased hospital readmission rates due to asthma flare-ups (Pollock et al., 2017). 

Moreover, respiratory infection was one of the most commonly known environmental risk factors followed by house dust mite 
that present in the furniture, carpets and curtains and excessive use of detergents and other household pesticides. In a previous 
study conducted by Alharbi et al., (2020) according to the research, 72% of participants were aware of the link between respiratory 
infections and asthma aggravation and 93% of respondents were familiar of the triggers that might cause asthma attacks, such as 
smoke, fragrances and paint fumes. Respiratory infections are sometimes referred to as the “September epidemic” because of its 
seasonal pattern (Johnston et al., 2005). Rhinoviruses are the most common associated viruses with respiratory infections as well as 
respiratory syncytial virus, enterovirus, coronavirus and human metapneumovirus which interact with allergens to induce asthma 
exacerbation as well as hospitalization (Murray et al., 2006). 

On the other hand, cockroaches, mold and mildew were known by less than half of the participants. In a previous study, the 
Thorne et al., (2015) showed that the presence and exposure to cockroaches was associated with asthma exacerbations and 
according to another study, patients with lower economic status have higher exposure to indoor allergens as dust, cockroaches, 
mold and mildew (Macintyre and Ellaway, 2003). Therefore, the low knowledge about the role of these factors in exacerbating 
asthma symptoms could be associated with uncontrolled asthma which is confirmed by some previous studies reported in Saudi 
Arabia which showed that patients with low-economic were more likely to be exposed to those risk factors and uncontrolled 
asthma (Al-Zahrani et al., 2014; Bin-Saeed et al., 2014; Al-Jahdali et al., 2008). 

In the current study, house dust mite was the most common cause of asthma exacerbation. In another study conducted in UAE, 
the authors reported that many asthma patients reported having pets and carpets in their houses which make them exposed to 
persistent source of pet’s allergen, dust and dust mites which was significantly associated with allergic exacerbation of asthma 
(Mahboub et al., 2012). In another study conducted by Wieringa et al., (1997) the authors reported that house dust mite allergy is the 
most common determinant of occurrence of asthma in urban region. Moreover, sudden heavy exposure to dust and sand storms 


may be associated with acute severe asthma exacerbations (Waness et al., 2011). 
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Moreover, respiratory infections were considered one of the main causes of asthma exacerbation among asthmatic patients. This 
is similar to the results of previous study which showed that more than 80% of asthma exacerbations in children were caused by 
viral infections (Busse et al., 2010). Moreover, another study conducted by Ansari et al., (2020) showed that exacerbation of asthma 
is more likely in those with respiratory tract infections with 5.62 times where respiratory infections were reported in 38.4% of 
patients with asthma exacerbation compared with 10% of control group). Moreover, another study showed that exacerbations of 
asthma symptoms are frequently associated with upper respiratory tract infection (Papadopoulos et al., 2011). 

The present study was unable to find any significant factor that is associated with better or worse knowledge considering risk 
factors of asthma. Moreover, the results showed that the knowledge of environmental risk factors is not associated with frequency 
of asthma exacerbations. In addition, it was associated with increasing tendency of patients toward avoidance of these factors. In a 
previous study conducted by Al-Moamary et al., (2009) the authors demonstrated the value of using interventions to lessen 
exposure to certain triggers. However, it will not help in achieving asthma control and reducing asthma exacerbation alone (AI- 
Moamary et al., 2009). This could be an explanation of why knowledge is not affected with less exacerbation. Another factor might 
be that it is impossible to totally avoid outdoor irritants like pollen and mould (Georgy et al., 2006). 


5. CONCLUSION 


We found that asthmatic patients in Qassim region had good knowledge considering the environmental exacerbation. However, 
this knowledge is not associated with frequency of asthma exacerbations. Moreover, it was associated with increasing tendency of 
patients toward avoidance of these factors. House dust mite, respiratory infections, air pollutants like dust, chemicals, smog and 
ozone and excessive use of detergents were the most common cause of asthmatic exacerbations. Globally, asthma tends to have a 
significant influence on public health. Based on the findings, it was determined that there are a variety of risk factor patterns for 
asthma; these patterns appear to play a significant role and most certainly add to the severity of this burden. Health education and 
training initiatives were strongly suggested to decrease Saudis’ exposure to triggers. 
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